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no you know why he was not authorized to proceed? 
Gcrirral PUTT. No, I do not. The Air Force, lilrewise, has a 

program soniewhat similar to that, a little different in scope. 
Ur. DRI-DEX. ,\fay I step in where angels fear to tread? 
I f e d  there are something like 200 projects to put a man in space 

originating with various groups in the United States. They range all 
tlie way from tossing a man up in the air and letting him come back- 
~vhicli,  to my mind, is ab0ut-t- du-gsilie ci r c 1 is 
stunt of m - t l i e - x o u n @ & $ . m  the~gxn-to projects wGre he 
r c ~ ~ i a ~ C i 3 X e  sateKte fi severa orKG-  

NOW,, the great probFm-"6f tlic people concerned with this, and I am 
glad that I do not a t  present, at least, have the responsibility, is to 
pick which ones of these 200 projects is to  be supported. 

That  is all. 
Tlie CIL~IR~IAN.  Mr. Fulton? 
Mr. FULTON. We arc glad to have you liere, General. I am sorry 

to know that you are retiring. Are you not under age for retirement:' 
General PUTT. I believe not. From the standpoint of compulsory 

retirement for age, you are correct. How-cver, I have completed 
30 years of service. 

hlr. FULTON. There is some good yet and why do you not stay in? 
Are you leaving because of any possible holdback by the Air Force 
on any of your ideas and you might get a broader field outside to es- 
press them? 

I am not retiring because I am 
angry n-ith anyone or in protest of anything. 

I did not put the 
word "angry1' into that. 

I do 
not know of any particular industry, or position that, one might hold, 
tliat gives one the opportunity to look as broadly as does the position 
I hold in the Air Force. 

Mr. FULTOS. I believe the Congress lias the policy of trying to 
cricouragc the young fellows with ability to remain with tlie Air Force. 

General PUTT. That  might be an clement in my retiring so that 
the youngsters can take over. 

Mr. FULTOX. We think you are young enough and compctcnt 
enough so tha t  we would like you to  stay. 

Let  us go furtlier. The problcm conies 111) I\ ith the devclopnirnt of 
the million-pound-thriist, engine. Arc you familiar with that and the 
cfl'ort to t1-y to obtain a million-pouncl-thrust engine in the near future? 

General PuTi. Yes, sir. 
hir. FULTON. You also know that  to date, on studies, the amount 

spent lias been about a half million dollars. Is that not right? 
General PUTT. That  is approximately correct. 
hIr. FULTOS. What would your estimate be of tlie total cost of 

getting a 1-million-pound engine, something bctwcen $40 million and 
$200 million? 

General PUTT. Let me check our records here to see what it is. 
Alr. FULTOS. 1 am only a Naval Reserve officer. What  is your 

esthmte in general figures, round terms? Is that  tlic area of milgnitutle 
thnt YOU \\-auld likewise estimate? 

General PUTT. Absolutely not. 

Rlr. FULTON. But  looking for a broadcr field? 

General PUTT. Not necessarily loolring for a broader field. f 
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This is the order of magnitude. Sorric studies liave been made of 

vehicle design using such an ion motor. These are paper computations. 
Of course, if you mako very high jet velocities, say, you made tho 

ions go very fast, the energy requirements ar0 very large, you have to 
have a much bigger source of power. 

So, such studies have shown that the acceleration that could be 
obtained by ion propulsion in a space vehicle might be as low as 10 
to the minus 50 times gravity. 

One one-hundrecl-thousniidtll of gravity. It is obvious, since to take 
off' from the earth you hare to have a force greater than the surface 
gravity, that  an ion systeni is of no use in the early stages of flight. 
111 fact, a little computation will sliow you i t  is no use a t  a11 until you 
get a half million miles away from the earth. You really get out 
well on the way toward Xars. 

F o r  this reason, we do not have any crash projects to develop ion- 
propulsion pomerplnnts. They mill not be needed for  some time. 
This subject will remain in the research stage. 

We, and others in the business, mill try to invent new ideas that 
will reduce this weight for  a given thrust. 

You, perhaps, have also heard about the so-called use of solar 
power with the photon sail. Again a few simple coinputations \vi11 
show you that for 10 pounds thrust you need a sail which has an area 
of 50 million square feet. That  is quite a sail, and that sail Till 
weigh 75 tons, even though it is made of very thin foil material inncli 
thinner than the foil of these balloons. 

I bring this out simply to try to show soniethiiig, instead of words, 
to  show you that these idcas which men are thinking about are not 
something that, justify juinyiiig iinmediutely into a program to  de- 
velop engines. Kone of these will be of any use until we are aut  
LL half million or a niillion miles from the earth. 

This, I think, is all of the prepared statement I wish to malie, Mr. 
Chairman, and now I ani ready forquestions. 

The CHAIRBIAK. Dr. Dryden, you know about tlie stntenieiit niade 
by Dr. von Braun that one of the projects about propelling a man 
hito space about 150 i d e s  and briiigino. hiin back, and you made 
some kind of an off-the-cuff, I assiime. oP>wrvation about. sliootjiig a 1 
young lady froin a cannoii. 

Dr. DRYDEN. Yes, sir. 
The  CIIAIRBIAN. Do you wnnt to  amplify that, or clarjfy it, or 

explain it, or anything you ~ ' a n t ?  
Dr. DRYDEN. I think I should amplify the statelnent. 
The  remark, of course, dealt with the problem th:lt there nrere :1 

large number-I said 200; I hope you don't ask me to write down 
200-1 see my friend J i m  Dtrnpsey said 011 television 60 projects to 
get B man into space. There might be 60, but I might have trouble 
getting 200. 
I mentioned this to show tlie great number nnd rnlsiety of 11r0- 

posals, ranging from the very simple pi~oposals to those of actually 
putting iiiaii into a satellite orbit. 

Tho simplest experiment which has been proposed by m:lny people, 
and a t  least two people in iny own org:iiiizntion tried to iiltcrest llle 
in going aliend wjtli such a program-there have beell ninny p1q)osaIs 
for this simple espcrimc)nt is using the boosters thai  will he :tvnilable 
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very shortly to toss a man vertically upward and.then to recover him 
by the use of parachute or equivalent device. 

It gives a period of 
weiglitlessness for  the man of a few minutes, as compared to a little 
less than a minute that we now get in flying airplanes in a curved 
path. 

Conceivably, there are certain items of equipment that could bo 
tested. This simple experiment, however, does not throw light on 
the most difficult and key problem of the man in space, which is getting 
him back from space or  satellite orbit safely. I n  this latter case, we 
haye to begin with a speed of about 18,000 miles per hour. 

Many computations have shon-n, even Russian coniputntions which 
we hare  seen have shown, that this can be accomplished without hmi- 
ing tlie vehicle up  only by entering, a t  a very kit an$e, a few degree5 
from horizontal, coniing in, and spiraling down. It is not possible to 
reenter the atmosphere vertically from satellite speeds or from space. 

I n  vertical probe, the man and his container come to rest with re- 
spect to tlie earth, and then he falls freely and, depending on the alti- 
tude to which you pi.opel him, he will reenter a t  speeds of 1,000,2,000, 
or 3,000 miles per hour. These conditions are quite different fronl 
the reentry from a satellite vehicle, so that this experiment does not 
give you information along that line. 

The estimates of cost vary. Wliat I have said, and I don't change 
the statement, is that this simple experiment standing alone as a n  
objective, to nie, is not of veiy much greater value th:m the sliooting 
0Z-a lady from a cannon. It does give you a little scientific informa- 
tion a t  a great deal of cost. It may be justified as par t  of a very 
comprehensive program. 

Dr. von Braiun and General Riedaris are people that I have a great 
deal of respect and admiration for. They liave outlined :I coinpi*elien- 
sive rogrwm of space exploration with a cost estimate of a half billion 

can be really justified as par t  of that  more coinprelicnsive prograiii is 
sometliiiip which should be studied iis to whether the results obtained 
are worth the cost. 

A simple extension of this kind of experiment tosses a man like n 
ballistic missile and does simulate a lower par t  of the recovery p i t  11 
of the satellite. 

Although that is a somewhat more difficult problem, it niiglit be 
that  this is tlie place to begin. I n  any case, as I said in my statement, 
I think this niust, be preceded by a thorough testing out of the vehicle 
before we put the man in it. 

The CHATRfi fAN.  hTo question but what they feel the same way. 
Dr. DRYDEN. Yes. My statement was not directed in criticism of 

any specific program, but was intended to illustrate the wide variety 
of simple experiments, which give you little information, to mncli 
more complicated and costly experiments which give you a great deal 
more in f on ii n tion. 

Now, scientifically this gives you one result. 

to a % illion dollars, as I recall it. Wliether this simple experiment 

The CIIAIIIJIAN. Some people thought, T ssominf an agency were 
establjshe~l and you were appointed tlie Director, t e head of it, that, 
it miglit inclicato the state of your mind on your par t  where you are 
more wedded to the past activities of your organization tlian the e future activities. 
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The remarks made last week with reference to the wide variety 

of proposals to place a man in space have been interpreted as an attack 

on one specific proposal. The simplest type of experiment is usually 

called a vertical probe. A capsule is fired vertically as high as it will 

go. Rocket motors now available o r  soon to be available can be used to 

propel a capsule containing a man to high altitude. Recovery of the man 

will be made by some form of parachute. Two such proposals were 

submitted to me by NACA staff members and there have been many 

similar proposals from other sources. 

The single scientific problem that can be studied in such flight 

is that of weightlessness, which will be experienced fo r  several minutes 

as compared to 40 seconds in present airplane experiments. Use of the 

vertical probe will provide little information bearing on the key and most 

difficult problem of man in space, namely recovery from space o r  

satellite orbit. Such recovery begins at a speed of 18,000 o r  more 

miles per hour. Many calculations, including Russian ones, show that 

under such conditions recovery must begin along a path inclined a few 

degrees to the horizontal. 

On the other hand, the vertical probe starts its return to earth 

from zero speed at high altitude and enters the atmosphere vertically 

at speeds less than a few thousand miles per hour. Thus, a vertical 

probe test, standing alone, makes a limited contribution toward placing 

man in a satellite orbit. 

. I.. 

The vertical probe experiment is only one part of the complete 

prog-ram prepared by Dr. von Braun and General Medaris. The entire 



The vertical probe experiment is only one part of the complete 

program prepared by Dr. von Braun and General Medaris . The entire 

program is estimated to cost from one-half to one billion dollars. Such 

comprehensive programs have also been proposed by others. I have 

the greatest respect and admiration fo r  Dr.  von Braun and Gen. Medaris 

and I am delighted khat Dr. von B r a n  is one of the present advisers of 

NACA serving as member of the NACA's Special Committee on Space 

Technology. 


